Baryon Particle Listings

n
—_—
n MEAN LIFE + & « We do not use the following data for averages, fits, limits, etc. « o 4
We now compile anly direct measurements of the lifetime, not these in- ~0.113 £0.003 £0.004 KOPECKY 95 ne scattering (Ph)
feered from decay correlation measurements. For the average, we only use =~0.114 £0.003 KOESTER 86 ne scattering (Ph, gj)
measurements with an error less than 10s. -0.118 £0.002 KOESTER 76 ne scattering (Po)
. M. . . —0.120 £0.002 KOESTER 76 ne scattering (8i)
Limits on lifetimes for bound neutrons are given in the section “p PARTIAL —~0.116 +0.003 KROHN 66 ne scattering (Ne, Ar. k.
MEAN LIVES.” e » Af K ey
This value is as corrected by KOESTER 76 :
For an early review, see EROZOLIMSKII 89 and papers that follow it in an
issue of NIM devoted to the "Proceedings of the International Workshop WEIGHTED AVERAGE
on Fundamental Physics with Slow Neutrons® (Grenoble 1989). For later -0.116140.0022 (Error scaled by 1.3)
reviews and/or commentary, see FREEDMAN 90, SCHRECKENBACH 92, ]
and PENDLEBURY 93. W
VALUE {5) DOCUMENT 1D TECN  COMMENT
885.7+ 0.8 OUR AVERAGE
8868+ 12+ 32  DEWEY 03 CNTR In-beam n, p trap |
8854 0.9+% 04 ARZUMANOV 00 CNTR UCN double battle
889.2% 3.0% 3.8 BYRNE 96 CNTR Penning trap
88262 27 9 MAMPE 93 CNTR Gravitational trap
2884+ 31+ 11 NESVIZHEV... 92 CNTR Gravitational trap
8876% 3.0 MAMPE 89 CNTR Gravitational trap 3
§91 £ 9 SPIVAK B8 CNTR Beam ) 1
s » s We do not use the following data for averages, fits, limits, ¢iC. » = » + + KOPECKY a7 01
8884+ 29 ALFIMENKOV 50 CNTR See NESVIZHEVSKII 92 ! \ KOPECRY 18
8936+ 382 37  BYRNE 90 CNTR See BYRNE 96 - ALEKSANDA.. 5 %
878 £27 +14 KOSSAKOW... 89 TPC  Pulsed beam - KAGHN 7 01
877 +10 PAUL 8 CNTR Storage ring o5
876 +10 %19 LAST 88 SPEC Pulsed beam (Confidence Level = 0.164)
903 =13 KOSVINTSEV 86 CNTR Gravitational trap - | ] | 1 ]
937 =18 10 gyRNE 80 CNTR 015 014 0313 012 011 -0 .09
B75 %95 KOSVINTSEV 80 CNTR
881 = 8 BOMDAREN... T8 CNTR See SPIVAK 88 n mean-square charge radius
918 =14 CHRISTENSENTZ CNTR

9IGNATOVICH 95 calls into question some of the corrections and averaging procedures
used by MAMPE 93, The response, BONDARENKO 96, denies the validity of the
criticisms.
This measurement has been withdrawn (1. Byme, private communication, 1990).

n MAGNETIC MOMENT
See the “Note on Baryon Magnetic Moments® in the A Listings.

VALUE -”u“ DOCUMENT ID TECN  COMMENT
—1,91304273:+0.00000045 MOHR 04 RVUE 2002 CODATA value |
» » » We do not use the following data for averages, fits, limits, etc. » » »

—1.91304272:£ 000000045 MOHR 93 RVUE 1998 CODATA value

= 1.9130427540.00000045 COHEN 87 RVUE 1986 CODATA value
—1,91304277 £0.00000048 11 GREENE 82 MRS

1LGREENE 82 measures the moment to be (1.04187564 + 0.00000026) x 10~ Bahr
magnetons. The value above is obtained by multiplying this by mlﬂ,.hrng =1836.152701 £
0.000037 (the 1986 CODATA value from COHEN 87).

n ELECTRIC DIPOLE MOMENT

A nonzero value is forbidden by both T invariance and P invariance.
A number of early results have been omitted, See RAMSEY 90 and
GOLUB 94 for reviews.

vALUE (10725 sem)  CL% DOCUMENT 10 TECN = COMMENT

< 0.63 90 12 HARRIS 99 MRS (~0.1 + 0.36) x 10~

« & = We do not use the following data for averages, fits, fimits, etc. « = »

< 0.97 90 ALTAREV 9 MRS (+0.26£0.40%0.16)x10~23

< L1 95 ALTAREV 92 MRS See ALTAREV %

<12 95 SMITH 90 MRS See HARRIS 99

< 26 95 ALTAREV 86 MRS d=(-1406)x 10”2
0.3 £48 PENDLEBURY 8¢ MRS  Ultracold neutrons

<& 90 ALTAREV 81 MRS d=(2.1:2.4)x 10"

<16 a0 ALTAREV 79 MRS o= (4.0 + 7.5) x 10~2%

12This HARRIS 99 result includes the result of SMITH 30. However, the averaging of the
results of these two experiments has been criticized by LAMOREAUX 00

n MEAN-SQUARE CHARGE RADIUS

The mean-square charge radius of the neutron, {r2), is related to the
neutron-electron scattering length bn. by (%) = 3mgaag/mp)bpa.
where mg and my are the masses of the electron and neutron, and ag i5
the Bohr radius. Numerically, {2) = 86.34 by o, If we use g for a nucteus
with infinite mass.

VALUE (fm?) DOCUMENT 1D COMMENT
—0.1161+0.0022 QUR AVERAGE Error includes scale factor of 1.3. See the ideogram
below.

—0.115 +0.002 %0.003 KOPECKY 97 ne scattering (Pb)
—0.12¢ £0.003 £0.005 KOPECKY 97 ne scattering (Bi)
—0.114 £0.003 KOESTER 95 ne scattering (Pb, Bi)
—0.134 +0.009 ALEKSANDR...86 ne scattering (Bi)

—0.115 +0,003 13 KROHN 73 na scattering (Ne, Ar, Kr, Xe)

n ELECTRIC POLARIZABILITY aj,

Following s the electric polarizability e, defined in terms of the induced
electric dipole moment by D = dxegaqE. For a review, see SCHMIED-

MAYER 89.
VALUE [10~4 fm?} DOCUMENT 1D TECN  COMMENT
11.6% 1.5 OUR AVERAGE
125& 18118 4 KOSSERT 03 CNTR 7d — 7pn |
8.8+ 2.4£3.0 15 LUNDIN 03 CNTR 7d = 7d |
12.0% 1.5£2.0 SCHMIEDM... 91 CNTR n Pb transmission
07+,33 ROSE 908 CNTR +d — 7Ap
« ¢ o We do not use the following data for averages, fits, limits, etc. » » »
136 16 koL 00 CNTR vd — 7np
0.0 5.0 17 KOESTER 95 CNTR n Pb, n Bi transmission
ust, 3 ROSE 90 CNTR See ROSE 908
8 £10 KOESTER 88 CNTR a Pb, n Bi transmission
12 +10 SCHMIEDM... 88 CNTR a Pb, n C transmission

14 KOSSERT 03 gets g — B, =(2.8 £ 36131 £2.2) x 1074 fm?, and uses @+ = |

(15.2 % 0.5) x 10~* fm3 from OLMOSDELEON 01. Thus the errors on e 3nd B #€ |
anti-correlated.

15 LUNDIN 03 measures apy — By = (6.4 % 2.4) x 10~ fm3 and uses accurate values
for @, and ap and a precise sum-rule result for a, + 8. The second error is a mod
uncertainty, and errors on ap and 8, are anticorrelated.

16 KOLE 00 cbtains this value with a lower limit of 7.6 x 10~ fm? but no upper limit fn'“:‘
this experiment alone. Combined with results of ROSE 90, the 1-o range s (7.6-14.0)
104 fm?. B

17 KOESTER 95 uses natural Pb and the isotopes 208, 207, and 208, See this paper for &

discussion of methods used by varlous groups to extract a, from data.
I

n MAGNETIC POLARIZABILITY g,

VALUE (10™4 fm?) DOCUMENT iD, TECN  COMMENT
3.7+2.0 OUR AVERAGE ]
27418113 18 KOSSERT 03 CNTR 9d — 7P7 |
6.5+2.443.0 13 LunDIN 03 CNTR qd— 74

» o & We do not use the following data for averages, fits, limits, etc. « * *

16 20 koL 00 CNTR 7d — 77P

+8 =

18 KOSSERT 03 gets &, — B, =(98 = 36T 3} £2.2) s 107% fm?, and uses % o
o kL
(15.2 £ 0.5) x 10~% fm3 from OUMOSDELEON 01, Thus the errors an ap 37 71
anti-correlated.

19 LUNDIN 03 measures ay — By = (64 £ 2.4) x 10~ fm and
for @y and ap and a precise sum-rule result for ap + 8. The second &
uncertainty, and errors on a, and 8, are anticorrelated. it from

1 gl

20 KOLB 00 obtains this value with an upper limit of 7.6 10~ m3 but 0o wg[ll_z-f.ﬁu‘ 5

this experiment alone. Combined with results of ROSE 90, the 1-7 [NEE S

10~4 fm3 -

uses acaurate U
ror s 3 mate!




